Objectives: To compare the response to treatment with tumour necrosis factor (TNF) inhibitors and methotrexate (MTX) monotherapy in patients with psoriatic arthritis (PsA) within a real-life clinical setting. Methods: We analysed data from an ongoing longitudinal, observational multicentre study in Norway. Our data comprised 526 cases of patients with PsA who received either anti-TNF treatment (n = 146) or MTX monotherapy (n = 380) and were followed for at least 6 months with measures of disease activity, health status and utility scores. A propensity score was computed to adjust for channelling bias. The changes in measures of disease activity and health-related quality of life from baseline to 3-and 6-month follow-up were compared between the groups with adjustments for the baseline value of the dependent variable and the propensity score (analyses of covariance (ANCOVA)). Results: The groups were significantly different at baseline with respect to demographic and disease activity measures. The variables included in the propensity score were age, sex, number of previous disease modifying anti-rheumatic drugs (DMARDs), presence of erosive disease, treatment centre and investigator's global assessment. The adjusted changes at 6 months were significantly larger in the anti-TNF group for ESR, DAS-28, M-HAQ, patient's assessments of pain, fatigue and global disease activity on a visual analogue scale (VAS) and 4 out of 8 SF-36 dimensions. Conclusions: Clinical improvement was superior with TNF inhibitors compared to MTX monotherapy in patients with PsA, when assessed in this setting of daily clinical practice. P soriatic arthritis (PsA) is an inflammatory arthropathy that affects about 0.2-1% of the population.
P soriatic arthritis (PsA) is an inflammatory arthropathy that affects about 0.2-1% of the population. 1 2 The recent introduction of new, effective treatment options has resulted in renewed interest in PsA and other seronegative spondyloarthritides. Tumour necrosis factor (TNF) inhibiting agents have been shown to be effective in PsA in several randomised controlled trials (RCTs). [3] [4] [5] However, conventional disease modifying anti-rheumatic drugs (DMARDs) are still the first choice of therapy, although the documentation of efficacy is scarce for these drugs. 6 Methotrexate (MTX) is probably the most extensively used DMARD in PsA 2 but the efficacy is only documented through two small RCTs. 7 8 Thus, there is a need for further systematic evaluation of the efficacy of the traditional DMARDs, and to compare them with the more expensive biological drugs.
RCT is the gold standard for clinical trials. However, strict inclusion criteria and short duration of the trials limit the external validity of results from RCTs. 9 10 Effectiveness refers to how well a drug performs under real-life conditions outside the context of a randomised trial. 11 Longitudinal, observational study is the preferred design for studying effectiveness. 11 A register of DMARD prescriptions (including biological therapy) for patients with inflammatory arthropathies has been established in Norway 12 and provides an opportunity to compare effectiveness across treatment regimens in a real-life setting. The aim of this analysis was to compare the effectiveness of TNF-blocking therapy and MTX monotherapy in patients with PsA.
MATERIALS AND METHODS

Setting
The Norwegian DMARD (NOR-DMARD) register was established in December 2000. Five Norwegian Rheumatology Departments consecutively include all patients with inflammatory arthropathies, starting with a DMARD regimen. Patients are registered as a new case when they switch to another DMARD regimen, which also includes, for example, adding a TNF antagonist to MTX monotherapy. The study design is a phase IV, multicentre, longitudinal, observational study. Demographic variables are recorded at baseline and patients are assessed at baseline, after 3, 6 and 12 months, and then yearly with core measures of disease activity and health status measures. We managed to include about 85% of the patients who start with DMARD therapy. The remaining 15% were either missing, refused enrolment, or were excluded due to language barriers, inclusion in RCTs etc. By January 2006, 5276 cases were enrolled in the NOR-DMARD register.
Patients
Patients were eligible for inclusion in the present analyses if they had been diagnosed with PsA by the treating rheumatologist (i.e. they were given the diagnoses L40.5+M07.0, M07.2 or M07.3 according to the WHO international classification of diseases (ICD-10)), received either methotrexate monotherapy or TNF-blocking agents and had been included in the register for at least 6 months (fig 1) . The eligibility criteria were met in 526 cases. Mean (SD) age of the patients was 48.1 (12.7) years, disease duration 7.4 (8.2) years, 47.3% were females and 34.7% had erosive disease. A total of 380 patients received methotrexate monotherapy (mean (SD) dose 10.2 (3.2) mg weekly) and 146 patients received TNF-blocking agents (44 infliximab, 83 etanercept and 19 adalimumab, of these 75%, 60% and 79%, respectively, with concomitant MTX (mean (SD) dose 12.5 (4.7) mg weekly)). Data for the 6-month LOCF analyses was not available for 24 (6.3%) of the patients in the MTX group and 14 (9.6%) of the patients in the anti-TNF group. The most common dosing regimen for infliximab was 3-5 mg/kg at baseline, after 2 and 6 weeks and then every eighth week, for etanercept 25 mg twice weekly, and for adalimumab 40 mg every second week. A total of 108 (74%) of the patients in the anti-TNF group had previously used MTX, and 39 of these patients were previously included in the MTX group. The patients gave written informed consent before participation. The study was approved by the regional ethical committee, and the storage of data was approved by the Data Inspectorate.
Assessments
Patients were assessed at baseline and after 3 and 6 months with measures of disease activity and health status that are applicable in rheumatoid arthritis but also in other inflammatory arthropathies. The 28-joint counts were performed partly by rheumatologists and partly by trained study nurses. The disease activity score-28 (DAS-28) was computed based on 28 tender and swollen joint counts, patient's global assessment on a 100 mm visual analogue scale (VAS) and the erythrocyte sedimentation rate (ESR). Different variants of DAS, including DAS-28, have been shown to be discriminant and responsive in PsA. 13 The treating rheumatologist filled in the information about rheumatoid factor status and erosive disease, i.e. whether it was present or not present. The health assessment questionnaire (HAQ) 14 measures physical function and is commonly used in clinical trials of PsA. 15 M-HAQ is a shortened, modified version of HAQ with a score from 1 to 4 (where 4 = worst disability). 16 The Medical Outcome Study 36-item short form health survey (SF-36) 17 is a commonly used health status measure. It contains 36 questions measuring health across eight different dimensions: physical functioning, role limitations due to physical health problems, bodily pain, vitality, social functioning, role limitations due to emotional problems, mental health and general health. A score is computed within each dimension with a value from 0 (worst possible health state) to 100 (best possible health state). Short form-6D (SF-6D) is a utility score, based on SF-36, and was computed according to a published algorithm. 18 The score ranges from 0 (dead) to 1 (perfect health). All treatment terminations were registered.
Analyses Baseline values were compared using two-sample t-tests (continuous variables) and chi-square tests (categorical variables). Within-group changes from baseline to the 3-and 6-month follow-up assessments were examined by paired samples t-test, and group differences were assessed using analyses of covariance (ANCOVA) 19 with adjustments for the baseline value and the propensity score. The propensity score reflects the propensity for receiving anti-TNF versus methotrexate therapy 20 and was computed in order to statistically adjust for confounding by indication. Potential variables for inclusion in the propensity score (age, gender, disease duration, number of previous DMARDs, presence of erosive disease, ESR, CRP, patient's assessment of joint pain (VAS), patient's assessment of fatigue (VAS), patient's global assessment of health (VAS), investigator's global assessment (VAS), M-HAQ score DAS-28, SF-6D) were explored in univariate analyses with a p-level of 0.25 as the cut-off for inclusion in the model. Further selection of variables that predicted the choice of therapy was made according to statistical significance in a logistic regression analysis. The groups were balanced with respect to age and gender by including these variables in the propensity score regardless of statistical significance. Variables included in the final model were age, gender, investigator's global assessment, number of previous DMARDs, erosive disease and treatment centre. A comparative subanalysis was performed between patients receiving anti-TNF monotherapy and anti-TNF in combination with MTX. The crude drugadherence rates were explored in a Kaplan-Meier analysis, and the risk ratio (RR) for treatment withdrawal was assessed with adjustment for the propensity score in a Cox regression analysis. All changes were examined with a last observations carried forward (LOCF) approach when values were missing, with at least one follow-up examination being required. A significance level of 5% was used in all the analyses. No correction for multiple comparisons was performed. Statistical analyses were performed with SPSS software, V.12.0 (SPSS Inc., Chicago, Illinois, USA).
RESULTS
Group characteristics and baseline values are shown in table 1. Patients receiving anti-TNF treatment had generally more active and severe disease than patients in the MTX group.
The TNF group had significantly worse health related quality of life (HRQoL) across all SF-36 dimensions compared to MTX at baseline, except for the two dimensions comprising mental health (table 2) .
Except for VAS fatigue and SF-36 general health in the MTX group, significant improvement from baseline was seen for all measures in both treatment groups at 3 and 6 months (results not shown). Comparison of the crude changes revealed statistically significant differences in favour of the TNF group for most of the measures except for the swollen joint counts and SF-36 role mental (results not shown).
The mean propensity score in the two treatment groups were 0.13 (MTX) and 0.65 (anti-TNF). After adjusting for the propensity score and the baseline value of the dependent variable, the between-group differences were significantly in favour of the anti-TNF group for ESR, the patient's assessment of joint pain, fatigue and global health, DAS-28, M-HAQ and 4 SF-36 domains (bodily pain, vitality, role physical and general health) at 3 and 6 months (table 2). The different improvement in SF-36 resulted in a comparable, or even a slightly better level of HRQoL after 6 months in anti-TNF group compared to the MTX group. The change in SF-6D score was borderline significant in favour of TNF inhibitors (table 2).
In the anti-TNF group, baseline values and changes from baseline were similar across the subgroups of patients who did and did not receive concomitant MTX (results not shown). After 6 months, the drug adherence rates in the MTX group and the anti-TNF group were 82.9% and 81.4%, respectively. The risk of terminating the treatment within the first 6 months was similar in the two groups, also after adjusting for the propensity score. The main reason for treatment terminations in both groups was adverse events, causing 52.4% of treatment terminations in the MTX group and 77.8% of the treatment terminations in the anti-TNF group. The adverse events are listed in table 3.
DISCUSSION
The introduction of biological drugs represents a major progress in the treatment of psoriatic arthritis, and has led to an increased interest in the disease. The efficacy of TNF-blocking agents has been demonstrated through several randomised controlled trials. 325 The efficacy of traditional DMARDs, by contrast, is poorly documented through systematic trials. 6 Nevertheless, they are widely used, mainly based on the clinical impression that these drugs are effective. Systematic studies that explore the efficacy of traditional DMARDs in PsA, as well as the comparative efficacy between traditional DMARDs and biological treatments are in demand. In the present longitudinal observational study we compared the real-life performance of MTX and TNF-inhibitors in patients with PsA. Patients in both treatment groups in the present study improved, but the improvement was larger with TNF-inhibitors compared to MTX (table 2) .
Although the preferred design for studies addressing comparative efficacy is RCT, longitudinal observational studies can provide additional information of value as they are conducted in a patient population treated in a real-life clinical setting. However, several biases complicate the analyses and interpretation of the results. One obvious limitation is the lack of randomisation and confounding by indication, which is one of the major challenges in observational studies, as treatment decisions depend on the condition of the patient at the time of inclusion. Propensity modelling is the contemporary method for statistical ''semi-randomisation''. 20 The aim of the method is to identify important factors that predict the treatment decisions and then balance the groups with respect to these factors. Another challenge in observational studies is missing data. Data for the 6 month LOCF analyses was not available in 24 (6.3%) of the patients in the MTX group and 14 (9.6%) of the patients in the anti-TNF group. A total of 108 (74%) of the patients in the anti-TNF group had previously used MTX, and 39 of these patients were also included in the MTX group. However, when excluding the patients represented in both groups from the analyses, the results remained similar. Interestingly, the mean age in the TNF group was lower than the mean age in the MTX group, whereas disease duration was significantly longer. This might indicate a bias against using biological therapy in older persons.
The anti-TNF group in our study comprises all patients using infliximab, etanercept and adalimumab, with or without concomitant MTX. We performed a subanalysis comparing the anti-TNF monotherapy with the combination with MTX. These groups were similar with regard to baseline scores and changes from baseline, justifying that they were considered as one group. The finding corresponds with results from RCTs. 4 5 21 Although no head-to-head comparisons have been performed between the different TNF-blocking agents, similar magnitude of clinical response has been observed across trials with the different agents with respect to joint symptoms, whereas improvements in skin manifestations seem to be somewhat greater with the monoclonal antibodies. 4 5 21 Only two minor RCTs with MTX for PsA have been conducted. 7 8 In 21 PsA patients, of whom 10 received parenteral MTX, significant improvements in skin and joint symptoms were observed in the MTX group compared to the placebo group. 7 The other placebocontrolled trial with 37 patients failed to demonstrate superiority of orally administered MTX versus placebo for other measures than physician assessment of arthritis activity. 8 In our study, the MTX group improved significantly from baseline for nearly all measures, although these results cannot be considered as any proof of the efficacy of MTX in PsA as a control group with placebo or a potentially less effective DMARD was not included.
Development and validation of assessment tools, as well as diagnostic and classification criteria, in PsA, is the focus of several initiatives lately. 15 At the time of writing, no core set of assessments has yet been agreed upon. The limited joint count (28 joints) is a potential weakness in our study. Experts have different opinions with respect to the number of joints to be counted, but the composite measure DAS-28 has been shown to be discriminant and responsive in placebo-controlled clinical trials, whereas the 28 swollen-and tender joint counts per se showed less discriminative ability than more extensive joint counts. 13 This is in accordance with the findings in our study, where the 28-joint counts did not reveal differences between the groups, whereas the composite measure, DAS-28, was significantly different at baseline and with regard to change. Several trials have demonstrated improved health related quality of life (HRQoL) in PsA treated with TNF-blocking agents. 4 5 22 In the IMPACT 2 trial 22 the improvements in the 8 SF-36 scores were comparable to the changes in the anti-TNFgroup in the present study. Our study also showed that anti-TNF treatment was superior to MTX in improving bodily pain, vitality, role physical and general health scores.
The cost-effectiveness of etanercept compared to ciclosporin and leflunomide in PsA patients was recently explored by Bansback et al. 23 They demonstrated, by modelling treatment over 10 years, that 0.82 and 0.65 more quality adjusted life years (QUALYs) were gained with etanercept as compared to ciclosporin and leflunomide, respectively, using the utility measure EQ-5D. The utility measure SF-6D, computed from the SF-36 items, is used in NOR-DMARD. We found that the 6-month improvement in SF-6D was 0.066 in the anti-TNF group and 0.040 in the MTX group, with a between group difference of 0.026 QUALYs. These results are, however, not directly comparable as EQ-5D usually results in a larger gain in QUALYs than SF-6D due to different floor and ceiling effects of these instruments. 24 A full set of domains to be assessed would ideally include skin involvement, dactylitis, enthesitis, spine involvement and radiological outcome. For feasibility reasons these assessments are not incorporated in the NOR-DMARD register, thus all patients, irrespective of type of inflammatory arthropathy, are assessed by the same set of assessment tools. It appeared that individual core measures of disease activity for RA, the composite measure DAS-28 as well as measures of HRQoL, differentiated between anti-TNF drugs and MTX. For exploratory purposes we also looked at two recently developed composite measures for RA, the simplified disease activity index (CDAI) 25 and the clinical disease activity index (SDAI ( = CDAI + C-reactive protein)). 26 In this setting SDAI discriminated between the two treatment groups, whereas CDAI did not.
The diagnoses were made by the treating rheumatologists. About 6% of the patients were positive for rheumatoid factor (RF), and we cannot exclude that some of these patients had rheumatoid arthritis plus psoriasis. However, the percentage of RF positive patients was similar in the two groups.
The efficacy of TNF inhibitors in patients with PsA have been thoroughly explored in placebo-controlled RCTs. This longitudinal observational study is to our knowledge the first study in which the comparative effectiveness of TNF inhibitors and MTX is assessed. Our conclusion is that PsA patients seem to benefit more from TNF-blocking agents than MTX when treated in daily clinical practice. This result is consistent with findings in RCTs and contributes to improve external validity of results from RCTs examining anti-TNF drugs in PsA. However, more studies are needed to further establish the role of traditional DMARDs in the treatment of PsA.
